If the early universe consists of very massive cosmic superstrings in maximum rotation, they radiate away their kinetic energy gravitationally and thereby a large fraction of their mass. This affects the remaining mass as decreasing deceleration, which is usually ascribed to dark energy. The orders of magnitude in time and apparent acceleration are of the observed size.
Introduction
The existence of dark energy is concluded from an acceleration of very distant emitters. This acceleration is derived on the basis of a standard cosmological model implying constant mass for times > 10 9 years. If the mass is not constant at such 'late' times, it causes a change in the true acceleration, or, vice versa, a decreasing mass means a relative acceleration against the behaviour of a model with constant mass. Now that the existence of gravitational radiation is established [1] , we want to draw attention on the possibility of decreasing mass due to considerable and "late" gravitational radiation. This is based on the general opinion that the energy of radiation decreases with their redshift; this has been so far applied to the photons of the early universe and is here transferred to our model of the cosmological hierarchy by the stepwise fragmentation of cosmic superstrings [2] . The fragments emit gravitational radiation in big amount and allow thereby the building of stable astronomical objects. The highest rank which could be associated with the observable universe has the number 7 in our scheme and the mass 2 • 10 51 g. Its rotation causes gravitational radiation with a time scale of 10 9 -10 10 years, hence comparable with the age of the universe. The total amplitude of the mass change is a fraction 1 − 2  ≈ 1/3 of the total mass M or  2 -1 ≈ ½ of the remaining rest mass ̅ . This can be seen from the rotational energy Trot of an yrast string, i.e. a string with maximum angular momentum J for its mass. In order to obtain at least the approximate time dependence of its gravitational radiation we use the equation for a double star [4] or, in terms of Trot and J identical, of a rotating rod [5] : in both cases the power is 
In revision of our earlier assumption, we now assume that the fragmentation time of the yrast string is of the order of the gravitational radiation time
This is a necessary condition in order that about Trot is radiated away, so that a stable object can be build. It has also a certain qualitative plausibility because the cusps which seem to be connected with the breakup of strings can arise only in non-yrast-states; and even more so, the smaller Trot is.
The highest rank of yrast strings mentioned above has an extension L  6 • 10 26 cm = 200 Mpc and therefore a rotation time rot = 3 • 10 9 years. Since the time scale of the gravitational radiation r is of the order of 100 rotations, it is clear then that for such a string r is of the order of the age of the universe. We should add here that these numbers rest on the string tension  = 10 -4 c 2 /G derived in [2] . The fragmentation times of the lower rank strings are much shorter, so that the sum of all fragmentation times is nearly identical with  .
As an example for a large and even rather one-dimensional observed structure we may quote [3] . We neglect the relativistic change of the mass in Trot and J and use Newtonian equations for both. With the string parameters rest mass ̅ , radius r and angular velocity of rotation  we have 
Since we assume that the temporal change in Trot is mainly due to a change in ,
we assume that r is constant and can be expressed by the relation for the yrast string r = ̅ / (4), so that (1) Herein Y is the total mass, normalized by the rest mass ̅ = 1,
Since the gravitational deceleration is proportional to the mass or to Y, one would, based on a model with constant mass and calibrated by values near to the presence, conclude from the last two values that an acceleration of a few percent has taken place between 9 and 14 • 10 9 years, while an even stronger deceleration would be derived for the earlier epoch. This is the observed behaviour which has led to the introduction of dark energy. We suggest to investigate our alternative.
